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(57) Abstract 

PROBLEM TO BE SOLVED: To 
provide a communication system 
provided with a transmission/ 
reception interface capable of 
responding to high-speed clock 
signals without being affected by 
reflection and the degradation of a 
waveform and a reception clock 
generation circuit used in the 
system. 

SOLUTION: The high-speed clock 
signals are distributed through a 
route provided separately from data 
to a transmission side equipment 1 1 
and a reception side equipment 12 
and frequency adjustment and 
phase adjustment between the 
high-speed clock signals and 
internal clock signals are separately 
performed in the reception side 
equipment 1 2. The frequency 
adjustment is performed by 
comparing the frequencies of the 
high-speed clock signals and the 
internal clock signals. In the 
meantime, the frequency aojustment 
is performed by changing the width 
of the respective pulses of the 
internal clock signals generated by a 
ring oscillator by phase adjustment 
signals from a bit phase adjustment 
part 22. 
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A K&ffl $ *t 5 gff * n v 9 ESS Srffitfc-T -5 r fc "C 
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<D<7 D y :Mf ^W<iffiftit#V/ u C*0|g 1 CCHi*@f|g'ff 

2 roiifttisffiff ■*!•<!: ftgtt, m%L%\<n>? * 
ft #ro^a^iiii65Ki-«, fg i commmt ^-ftfjE 
? n y 2?m-§-£/&£($(c:&aiL-c, mmm w v y ? m 

fBftab-tirSlgl-li, m2 0^tB^S{f-^^B5IE^n s/ 

fifclHSli, 8uE^B©J^Jaii8*c£;»V iuElgl^n 
s> * if -^(cM L, "CRrfKjS®W> 7 '<f 2 co ? o y ? ft# 

y?m j %$:±f&-rz>mj&t ft*-rs v ^v-fy^^-v 

[§i*:^3] 9t3ft:£2K:i3^-t, buEM 1 .RtffS 2 
* o -y * IS *ttt9E* 1MI2 ©tettSHttff-ll-ft 3££ 

<t«n*«*sr m^j-r s r t ftttm t -r a 27 n y ? m * 

12, A^-^a^&fenTV^rtftiftSKir-r-S^n 

HSiro^n MEA^x 
-fpizisrtzm&m i©^d y ^ff -5§-05£*>-k#;ixft 

if ^<DiH£!8S!-f 5fS«/B'<-'i'* ft 

tf, ltrE«SE*S:.!:*»fe, ttE*lftlF*2©flt*BPWE 
«-9-«r»*fc»©^ai: ft* i i 

Jt«tS**S!fE^ ci y^ff ^£fifcgBfci£ffi-*-5 £ £ tct 



T, tts^-rsj§i!smJtt!EiH]?§iv fjEx^^^/Wf^x 

t>'mlESififflrtSB^ n y fl-fc ft£ttT, ffiESffiiH 

-f-SfltfBfSSlElJ&i:, «TEJB««c»»3*aw«rEffitt 
WSE«*4: ftgttT, ttffilMESixfcfiflBSfMllrtW* 

* £ -r -5 aft v- * x 

mw.m 10 toy ? m scorns z m * 5fc»©t 
mmmn^-, rv. m&M i<n?vy ?m ^-comazm 

9 n v ?{g^cD®.m&mit>z>mi£t£, m 1 o-tt+ssssft 

^■SrME^ny^fS-g-^SBfcSltaLT, 'SlSIl©^ 
n S '^ff-§-<73i|iI^ta*)-6<)«cJfe<-rs-^ SuE^ds'^ 

E^o ;y^«^J*SB^jail±lLT, mrE^iro2?cii/i? 

s r t ft^mt-r^iiif ^tA, 

n y (S*t^ Un^raaffiro^^^ff 2 cd^ n y ^lf 

%-*4n&-fz>-5immm®&b, 120^7^11^ 
[»** 1 1 ] 1 0 (i*3v>r, miE^liKISKll 

[0001] 
[0002] 

mRxf^m m t ft<t ^> ^swj t sisfflj * ft raastt t» 

r. tit), x-f 57^/ufg#fti5Ktffly*>P>S{SiBJ 
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;iiCIRj£Sii5tOTH:4v\ 
[0003] rroJ: itemit s-^-r-Mc^-c. a&fgflij 

[0 0 04] n j/^^f ^•Sr^fWJ^bgifftiJ— 

fem^^^^j-^tLT, 10~20MHzIS 
(Offiifi * p y * ft -g- 9* -< & 9 ;Wt ^ k tt»J 

Ui6»L***b, :©Y>?7 
3; — *{4, 1 0~2 0MHzU&(Oi&^tt-yt{zmb 
tl. fti£^Ii£Di§5^2 0 0~3 0 OMHzW&it^Py 

[0 0 05] ffctr, iSflHMXtfSfMli: Sri^il 9 

/Mt-s-trSffi m^mm-r a t> was & «,„ r. £m\>-* -7 

[0 0 0 6] 

i£, 0*V>«l(Dji«i^ofc^, Sft«IJt*5»t5^ 

i/trMt^Tkm? v *, ?m-%-icmmLxmmi- sr© 

ft *©Sf£te#*lW-5? f -*##tt4r* - LT^S 

[0 0 0 7] Sfc, rcoaro-fV^ — 7^ — LT> 
2 0 2 8 7 4*»* (£1T, 9l««tl**) 

fx, :ftt)2oO7-f-K/< 5 /^;V-7 , |C±0, P- 
*^38JB«ar«BE»J«iLr, SfS^-f S?*;Wt*ten y 
9 Lfcg«*ny*ft#*:«lffi-e#S. 



[0 0 0 8] L«»U<C*6., glfflWi^Sixfc^ 
31— ^|C*J^Tt)x Sift ^frSx-r i>9)V^ ^, ip*,, 

[0 0 0 9] *«W©B«Jtt:, Sff^By^ft^- 

p y ? m^mmmRtf^mm^x. sri^-etM 
[00 1 0] *%w<om.<Dnttti. ±timiF*ft ; ?zk 

[0011] **W©JEJcte<& S f$tt> n j/ ^« 

V ^ilff -> * 7 1 A 4r«*f -5 C k X- fo 5 o 
[0 0 1 2] #3PJ<D4dl(Oglftl;i:, ^n-z^lf-i-wilSf 

-c* < , * t «s"j lew ai-T» £ 5 * o - y ^ m^- 

[0013] 

2 ©^f8«ft# i: s «TE«f 1 © ^ n y 1 \t %*> 

tis&tki&mzmttihx, wm%i<o9^y9^m-<om 

mizfc < -f SffifflSyHH^&i: Sr* LT V^5 ^ p y 9 ft # 
[00 14] *5IBj(DSiJ05IIffic.^ffi(c:J;iili, r^f^ 

Z.t>tlX3$V. mjiES{fgBH, HUB*** n y * «■§■* 

Jt«JlilKi:> UfEf-r^^^-i-AViltrEStfBffllrtW^ 
p v 9 iS i: * 3 T , «FE£{f fflrt SB ^ n y ? « 

t , irEJHttftKttff V«rEffi«W«E« # i^rStt 

-rssitffl'jrtsp^ p y ^« *^*^a t zmt-x^zm 



- 3 - 



1-8 8 3 1 2 



[0015] 

[ o o 1 6 j mi *&w(D—mikmm 

flSttfB 1 1 1 2 tai, 2 5-5 0MHzSSOSi 
* n y ^jffRC LK3&SH*Sn*V^Sfli^n :x^58£ 

1^2 0 0-3 0 OMHzOigiS^n^ff^fcoTfc 

[0017] hi t-*3v>r, asft «£B 1 1 mm? 

By^fS*RCLKtra»t, JISMitt, 9flF3 
tifc^n^^iff (CLK) £5£fE<IHrt8lS^t3 ytfe^ 
t LX&m-tZT** ^/UPLL (DPLL) 111 

(CLK) SrgttsaHBSKl 1 2 
^SMBx-Tl^So ::f, 2£«ffl5 1 1 2 tt. <£>"tV 
W75^7Py^(DF) i:J:ot»»<5ttbftr 
*J0, S«DF^e>ll, W#B^M (CLK) 

p ll 1 1 lxt^aifssBi i 2mtit)W\<D^>'?7*.- 

[0018] — ifr, g{f ffll^g 1 2 fS, SltSK 121S 
t/DF/F12 2^<toT«Fa<5^btb^gfSffiJ^>^ 

f^S2 1, fs> hffiffitt|SE»2 2, 

i — ^fij2 3iaotM^tv^ 0 m&mm&2 

1 K fc-^x. fetiTV> 6£*^ n ^ ?m -*§-R C L K <b ^rtb 

2 3*c26Ui-S. riibMHry^HtFUPSt/fl 

/KB 19 , *ix-en5tflMWrt*B^ny^«#©fl« 
*«T±*At«fiTS*«. ^(OX 5*JS««lfclMB2 1 

[0 0 19] ^C, H2«r#BBi-5i:, H 1 fcSSJifc 

ffi*i&iSft5^»(D^ioffiffi|IB»fS-9- (UP) , 
&t>\ ffiffi*aSb^Sfc«)om2(OffiffiWSfS-8- (D 
N) #*;ie>iXT^5. rnb»iaw»2o4flr«wi* 
ft* (UP) &t>* (DN) te, *£i£ir£J; 5tc N ifyh 



Mtt«B2 2«C±oT±dc*ix5. 

[0020] mm is tut v 2 311, m 

^ffif C L K-a tf 1 OfiffilSHIf (UP) i^TV - 
K*®5T> Ky- hi. Z.<D7> Vtf— htb^lff-^i 
m 2 OfiffilBftfS-^ (DN) £^T£&£;*-Ty-- h 
:wt7y- h^W*ft-§-ilpI^aj^|p]K3 

tt*H«8B2 lfrbffl$L$kT vyfS&FU PRXfim&m 

?$>m-%FDN&-$-7Lt>tix&*), 

£*vCV^ 0 ^iaE»5ElHlK3 5^e>W*S*LS»2<0rt 
n y # m& C L K b JSB^iiiESRRtM ? {C 

it), affi&t/ste*<x. minted?* *?m-%cL 

K a t LT> fc*;y htt4SflMEffi2 2, T> K^- h, R 
WH«*Jt|fc»2 1 KSWi**iTV*3, Lfc^oT, Jg 

2 <£>|*jg|S^ n ?m-%C L K b I3\ fg 1 G>rt»*"P y * 
{f*CLKaf£JttfcL"C, il5SO^*V^C2y^ft#-C 

[00 2 1] rr-C. H3S:t>#RBUT. E)2(c^£;ft, 

2 (OffiffiWSEfS-^ (UP) (DN) ftiftV^t 

E13cc>Si : g : tc^$tt"CV^5J:5fc % — ^fflT, 
-^6^1 2 OrtgR^ n ^ 2\%%Q, L K a *S pJ^alffilE] 

ixTV>5 0 ^l^fitei^Bff^- (up) ^\ El 

3 0m2#ecO?lJ(C^$tfCV^J:5^ Jg2(£>rtgf$^ 

2(Ortgl5^n-/^{f-§-CLKbOiHl , ±. |3^3#@ 
<DmC7f:£tlX\t^Z>&0iC^ SlOftttlHIfit (U 

p) fc«4**»«r«iK**.- :^^it, mi 
^ffiffiamtft* (up) ^stt^B^co^ 2MSi<^rt 

§15^ n y^fifCLKbftlfCLKa Offi*B«it*5>n. 
[0 0 2 2]ftH^T> »2^ffitBW»fB# (DN) ^H3 

?ij(d^$nrv^ j: 5 s 2 (Dmmma -g- (dni 

[0 0 2 3] H4^#fllLT, EHXt> + lK)2{Cl^$tl^ 
Vy hfiWia2 2cDfl r ft0iJ?r|fe0^-r5 o Bl4iC^-f 
J:9(C % \fy hffi«W«E«fB2 2^1^ A*7-^INS 
1 C0F^$f5^ d -/ ^ft#C L K a ^,t^TV^5o 

*i^rtffi^D^^ft-g-cLKaia, fl^^ 

bS-Z. btlZmm? n 5; -§-R c L K(C*f LXm$i$k 
(«X.tf, 2 0 0MHz) ^^TLTV^o 
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[0 0 2 4] SIC. fcV htt«|W8 2 2tt, * 1 <&rt 
a^nj/^fSfCLKa <irA^x-^ I Nir^A^SiX 
57y^^7_n3/^ (KT, ¥fC N F/F^:B&^i-5) 
4 Utf4 2?:^Lt^^ ^ F/F 4 1 IS", ~ 

P yt\%%<Z L K a £ OJttfcRttfcfe bfoi-Jt«« 
lK«**ffl*bn^. ffi^ F/F4 2, 4 3, 3£tf 

ffl«*«r* l©rt»^oy^fifCLKal:H»Uli 
SI" 1" CU ro!&3g M 1" <0«j»ttBl5«c^i-J:5 
fvl, ft^rtSS^ n ^ff §C L K a ^Slf S tiiS^ tl 

K^- h 4 5M7 > Ky- h 4 6 C4^L btl, ^fob 

.t> t r^Ky-h4 8i£-£;tS>;ft,-c^6o -j->h 

b4 7RrJT> W-h4 813, IlWS20rt 
«|5* n y^ff^GL K a RX$C LKb ^SttTSMrfS 
7VKy- h4 9fcSM«SftT^5 0 

[0025] r> K</- h4 9tciS N 

SB* n 5> * «#C L K a ^H^gffilslKX^ >v<— * 
S:^LT*x.e>ixT*5t), £.0, |g2 OrtfflS* n * 

[0 0 2 6] 0 6 * fc#^r#ffi-r^ k > fg l <£>rt8&* n 

fSfCLKaWCLKb £ <&R*KMHP^<fcffiSl-JtS C 
fcJME'<A';*j&^ i6(-Tfj;5l:, fyh7-F4 7 
RXfT> K</— h 4 8^-^^Lbtb5o 
[00 27] 04^05111-5^, 5 

£Eto-O^Sa>£>, 7yK^-h4 9^e>Iltffi^^ 
0 5^-f <fc5K, t>Ky-h4 7 
Raffi" 0" oKiott«Hlff« (up) ^tU 

[00 2 8] — T> h 4 6 Offl^tS, JttMK 

I" 1" <Dm, Bra ST 1" ^ffl^«o r<o:R«-c. ■ 
gffl^* 3ft*T ^ K^- b 4 8 bixS i , R3ffi" 

1* <D« 2 <DffiffiW*«-» (DN) H5ld*f i5 

fc N T> Ky- h4 8a>fetH2i$jft,5 0 

[0 0 2 9] ft, H2«c*$^H^»SHB&-ett, rt 
gP^n s/^fH#t0j||S^C^2 0 OMHzOi^ |2(0 
fiftS^ p ^(ffCLKb LT 8 0 

[0 0 3 0] H2«c*$tt4J:5«^ IlMl20t 

7>Ky-hMt7^-h(^if)^o @2« 



m2^mai^»f-^DN^^ i» 

[00 3 1 ] 

S« «<ZM V * 7 x - * £ US 5g ^ p y * « *T?«if^ * * 
[mi] *»l^*fi^fffil:#5lfi^^fA^ 

[02] m i iz^ztiz^mmn-j x y 

[0 3] H 2 9 ^(cJD^-bix 

[04] H3«c*Six*:tt«IW«EfB#«r**-r*fc«>^ 

[0 5] m4ic7jk£titzt*v hmmm®&<DW}ft*m 
[06] m4<Dm&<o-mc&rt%mf¥&nw^ztz.& 

[W^COlftPJ] 

RCLK S*^n^^{f-g- 
1 1 i^ff ffiJ^B 



1 2 
111 
112 
DF 
12 1 
12 2 

2 1 
2 2 

2 3 

C L K a s CLKb 
UP, DN 

3 5 



stitsimm 

fr^PLL 
X>f WF/F 
^> KF/F 



* 1 2 ^{utSP^if 
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[02] 



CLKo 



r3 



UP 



DN 



22 



[0 3] 

h U C LK | ~~~ 



13" 

C LKb <; 35 



U >* *> U— » tt« UP — — |^ J 

CL K | | 

N J TI 



FUD 



RCLK 



FDN 



*i«IBS««3CLK 



fie 



21 



[04] 



t' yKttfflSHSaJ 22 
F/F 



44 3t-6±»iy 




-f— S DN 



[1215] 



CLKa r 

JtttttJB 

*t 

UP 
DN 



J 1 1 1 I 1 I 1 

1 I 



_r 



[1216] 
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unseat 

CLKb 
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sittffl^^^ [ ~| n 
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